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(:• !.Ikt'S LALLs3IC MISSILE PLANS

HL KeA leoi Do Yuan Zuo *litod and T 'ilurslatod by .Sang Chen

The Swiss maZ.ine Intorti-ral D!ofrnse Review ran an article in its No.

8 for 1`80 which Jiscusz-d the ievelormant of China in the area of the

test producti-n of ballistic misslor -•nd satellite liftinG rvckets, This

article h-.s been oditod and trýenslated below as an offering; for our r-adcrs.

We do not offer this tr-nslation with the Lntent ef expressin- the viols

of the Conr-de ,ditors of this maenzine or to vof-r' the contents of the

report, *:e offer it for the sole purpose of givinC our readers so':.e

foreign n.ate-ial concerning China's aviation and srace eevelopment for

purposes of discussion.

%hrly In 1944 the intelliaence orc-anizations of the Communist Party of China

had alrea.dy la.ned that the United States wo.s in the midst of test producing the

atomic bodb. After the first of this now type of mapon, axid after the war urith

the appa•o•znoe of reports concorning the Gernn V-2 rockets, it became olcar to the

Conr•inst !r.rty of China that these new tochnologies vem- -oi•Cn to bo.co me a severe

danger to their safety. Becaeue of this, after the seizure of political power, Aiew
China certt.inly needoi to acquire a thorouch mratery of those now tocancloe-i in

order to defend their nation and safeguard its independence.
Because of this, the relelont aonoien In China undertook a mission to cake

(QLinese who wore receivinG tooe|•olo.-ý;i& trAnin- in the *.oat to include those

specializing in the fiolds of missiles and nunl,•r weapons retun to China. As
a firýst atep the ae-n=oic involved cano up vith a list of ovor two hundred nrumon.

Those wo.e all Chinese with foroirn citizancidps -,:ho wore workitg in wgineoer•i•,

Sp]yics and matheratics psitiona, B3,Imning from 1946 u.d vith an inoro•.se in

terrPo In 1747, very detailld and thomoxuh work wso -'one in orSie to r•:o those
Chintese 'iith foroiii eitin n!hips rotam to China.

iDuring the prcon of Chinc soettinG up a nilitary and industrial base, the
Soviet Union =up:.,lied what vtun callcd "cofl•ons and gMaroua" support. 2.owev..i,

tVe Soviets wore alwnya concenied with keo --!.nC a monopoly on the latest oporetional

aystin'so Y'- this -rorlucfd ctr-;ictio•s. That t.h' .i O t "-a .. of
iteos i!wich woi•,h neo to bh- b-, !I" ,n the futu-e, .;: t,.n o ,t~o;'•

wished to obt" " coae :nov a'v nIced -qui--ent. At one ti?,O, tV o C]n'.oo stn u-:t::H. '



at a Joviet t-,"ininC school--whcn th"-e we-e no ..oviet su o evisory perso--.el around-
m-de obse--vations of a V750VK .--'unal-to-air mis:•le for sev-ral hours, nhis incident
made the Ooviotv furious, nnO! t *-y sent the student. home. In 1950, in the aiT-
space over J- ..'n and 1a Zu, a Chinese MIG and an Lmzrican F-86 Saber Jot from
•aiwrn had a dogfight, and, by accident, an Ame-ican AIM-9 air-to-air rissle hit
its target but did not e::-lode. This missle tv-s lat-r sent to the Soviet Uniont
however, snv-rnl of the key -arts of it we-e tahan by the Chinese. At that time,
the Soviet Union was in the process of t'nt producing' a model K-13A missile of
the same kind. 2hc components which the Chinese kept we-e the ones which the
Sovi-ts needed, and the lack cf theo:. hM quite an effect on the test nroduction
of the Soviet missile.

In the ba.llistic missle ar-a, the Soviets we-e even Tore secretive. The
latest model the Chinese were able to got a hold of xv-s the SS-2 "Comrade" missle.
This missile w,-t b-sicl.1ly a version of the V-2 wbhch had been somewthat incre,.sed
In speed and size. Its en-ine was of the TD 101 tyme. The thrust of this en - e
was fo-ty three tons; its fuel was liquid oxyjen and 92,%.5 ethanol, and its
thrust lasted two hundred end t.hirty eiht seocndz. -hi1 tyne of missle vrns act-
ually no more advrnced t.na t.o tymes of equipment "Ath !:hich Chinese scholars

become familiar in the United States earlier. i11movor, the Chinese had p-oduced
a rocket funelv-e, sone installation tools and tr.ining motiods. 'Ibis fomod a
str.rtk-g point for the independent test produoticn of Chinee mnissiles.

Beoauo', of the ftot t' it the Soviets dcly suspected more end nore .tnly

that the Chinese wore indopendently developing nuclonr veapons and r•,nsilea, th.y
stopped supp'lying zmteo-!is and tochnoloa, to China. Kruschev decided to refuse
to sup-ly to China oam.nles of atem bonbs which hId alre,7dy bean i•romieod thus
breaking ono of the cornerstone nrovisi-ns un ',which the Sino-Soviet alliance
had been bVsod. NTot lonC after that, in June of 1959, aid in the field of cdvanwed
teohnolo, ws also oonpletely out off.'

In this period, the Chinei, ber•n the test p-oduction of a ty-e of engtine 4ith
seventy tens of thrust to serve as a b'.cia for o.sndi::g China's ballistic •:aisile
plams. Thio type of en.glno could, if need be, be hooked up in series or patallel-
type ar-m cments .-rnd burned storable fuels. B.y the use of this ty."e of e:n-ine,
it vw.; possible for the Chinese to mahe a complete series of ballistic missiles
and launch vehicles for s~oce fliGhts, This was similar to the method the nitcd
Stzates had used in its developMent of e17-ilar vehicloe. In the United States
the twenty ooven tw B-2 rocket motor vent from the Redstone miszile throu~h further
,levelo'ent. to bcco'e the sity eijit ten th-ust ,otor which •wao usd in the -bo<r
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Jupiter, Atlas, 9'it~n I ".nd oth-r si-:ilar b-ll!ntic missiles.

The firzt o,"ies of n:iziloz -ihich the Chinerc r-o,--a.'ed wan .r p•r2cnted

below (se.- the ap~cnd&d T-.ble 1).
(I) Sincle mg-ine missiles (seventy ton3 of take off th-u,•t).

SThese were a type of nedium v-rne ballistic missiles (1-- 1t) i:hch had a t-.ke

off weiiht of 25 tons. They wn-c si:il,ýr to the Soviet S•-3 Misciles, and the
Chinese probably alre dy had some tude-rst-nding of this missile before the break
writh Moscow. As x.-.s the ctse qwith the S2-3 before it, the SS-4 which followed
had an en•ine which burned a storable propellent, and, for this propellent, the

Chinese c'ose nitrogen tetroxide and a methyl conpoundý Becauze of this, the r-ange
was capable of reaching 1,800 kn, Pnd the missile could crry a moe-ton fisoiom

warho:d. Zia U.S. Department of Defense designatos tVis r'isoile the =2.-1.
(2) Double :ngiýe Uis iles (180 tons of lift thrust)

This is a type of intermediate ---nge ballistic missile (1?-.), ,:d it is not

much dif-'ernt from the U.S, !hor ani Jupiter .mis-iles or the Soviet SS-5. Its
lift off woight is 50 tcne; its range is 2800 on, and it is carable of carrying
a two-ton thenonmuclear warh-,d (*-!a U.S. dezignation for this is CSý-2).

(3) 4+1 Bhhbioe TAo-st,-Ze 1lassilos (280 tons of lft off t>,rust)
This is a type of intcroontinental bnllistic missile (ICI•I), mnd it is

similar to the Soviet S5-9 or the U.S. Titn- I micsil:s. Its trake off weitght is

two hundred tons; its rnga in ovi- tcn thousand kn, and it is ca•able of carrying
two-ton thez-=nuclaar warheads (The U.S. dosignaticn for this in CSS4)."

'4

FW4 TIC, 7 T P1.0) 0:•O O-:.S 1L= TO M IAU!CEIr1 OF SA,,LIT•

Elm though the resources of China are limited, thi- develorcnt plan is
still Coint for,?-mz at a very fast pace; noreov-r, tho Qhinese hvu ,iv.dwuioed on
even no-e akressive n1-a for the devolopment of nuclear arhzAso. In the six

years follwLing the brnk off of relatimns *.ith the Soviet Unirn, the Chinese
had solved the following ,roblens one after the other; tt iso the production

and protection of poisonous oto•-ble now forms of p-ojellent; after uclng thoen
new t-Tes of propellait foers, there a-n.s incro-ese in the cnrabilitica of the .1-
101 enGine; and, the Chinese were able to take all the compmnot -arts and put
them toeethor into a strmithenod missile fuselage, and so on and so on. On the
, 27th of Otober, 1966, Ci'na latrinhod the initial version of the CS-1 nioile.
It c.trried one t-:eity to thi'-y kiloton -- m-e fiision warho.d a p--n of six himdrd

f ift y ilomctl:;te and hit 0 t ,-ot in the lolnor arei, Zie Cultu'-Al ',-voluticn'
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seeo-s not to h've had a ve-y l-e Imt,.et on thic ton .nio-ity missile pro: -n. By

the end of 1969, the t'ýst production of misnil's -n,l enr-..in#s w.1s succescfully com-
p1eted, sMd ,_eia--tion: for onv into rroduction wo-e fininhod.

On the lst of .ovc!ribnr, 1969, Chlina launched its fi-ot ':-ttellite nrecisely

to asnounce this newly acuired type of cpability. Te izich vehicle for this

satellite w-rs created from a C3S-I or CSS-2 missile unto which wp.s added a second

stage of limited mr.abilities; this type of a--n!-eiMnt wps sinilar to the erly

U.S. Ju-itor-C and Juno launch vehicles. Kowev,', this tine the latunch f-'iledl

mid the satellite did not enter orbit. On the ne:ct try, success w.%s finally achieved

on the 24th of A•-il, 1980.'

Judging from the orbit of that satellite, all r~sources available at that time

were used in the -roduction %nd tect rroduction of th- misrile involv-d. The CSS-1

took the form of the Soviet .3S-2 which permitted the additional use of several of

the structural rcattems frn th;%t missile. Its base i!mn&etor was 1.6 meters, and

the front oe the fusolage was t-pered to a point. It was eqautdned with carbon ruddert

used in order to adjust the direction of thrust, vvi the directional Go.r was stowed

in empty achaes between the propellent stor.-Ce containers. When the CSS-I was

deployed, it required a large truck as well an -ýevcr--l supplementary fuel vehicles,

and its launch prepauations roquired a lot of time.

%he CSS-2 was a "OroA.t leap" toward a modemn type of :.iisile. It3 diametor

was lnoretsed by fifty percent to 2.4 meters. This is aroxi..ntely the same as
the dinmeter of the Thor and S8-5 nissileo. The dip-eter of the rocket remained

Co:'3tPAt in an axial diroCtion, cund turnable enCinos or nov,,.ble ruddern were used

to adjust the dirrection of thrust. 7%is nraiole is cAy\ble of carrying a throe

Meoaton r'nce varhoc The C3S-2 is deployed in ha.i.nea underrouxnd mi•ile silomi

4vd it is stored alrekdy fuoled, so its rosponso timn is much shorter tUme that of

the 058-.1

7he first fig.t tests for CSS..2 vyre in 1969. At that time, the CSS-1 had

just GMne into produotion. After a few limited tost fli-4to, the CM4-2 also boin

to go into froluctimo in 1972. 3IrouAh ch entire dowa.•o of the 1970's, the CSS-1

and CSS.2 vere in aimult-neous produc,..
abIn out this pWriod, the quostion -f 1aeiGnind a CS%*-.cao ua . Howevor,

because of a shortt-e of Wanrwer, finmaes tnd ,at%,rinl rso-ires, in the dcode

of the 1970's, the production of large -oc:et motors wits only able to reoch 12

15 a year. One CSS-4 missile required five eiCioe of this kind, and, boc-uce of

thia fact* it in obvious that the number of rocket enm.eos beitnC ..ro'1uced was in-

4



sufficimnt." Besides this, t',ero : M" have b-cn sons ?oblno "::th the guidnmce of

the missile which ne-ded to b'- -olvad, and, without a solution of these pr~oblems,

it vas not possible for China to have a reliable inteicontincntal nisoile. Finally,
by coing throu~J sone ef.ective diploma toneuvving, the thmeat fr~n the United

States ce.sed to exist, and the United Sttr-s was one of the likely targets for

this ty--e of missile. Because of all this, the CSS-3 was tento.-.rily stov-%ed."

Actually, what the CSS-3 ws re-%l.y sup-psod to be has never bean cle-x. Th~e

greatest liklihood is that it is forned from the addition of a second st2ge to a

CSS-2 missile. whatever it may be, at the end of 1980, it nve China an experimental

capability of launching a three mejaton r-nze warhend more th'n 6,500 km. By the

SAecession 
7or

• •"~~~Au*t' .; rtbl on/

NTIS GRA&I
VTtO TAR

.. Av ;lubility Codes

StEUMI idl@olO PFoxr Chart P rom loft to ritht theso ares the Soviet S ,
and the Chinese C13-9 C33-2 M-3 MIA C&;-4.

and of 1975, there we.r at le'Pt three de loyr.it silos for this typo of Missile
finiahadb .Iis gCr.ve a shrek to U.S. intelligmce armcios; howover, ncne of thoue

silos has ever been fitted ".ith a miosile.
Despite the fact that ridaice ind pr!oduetimn limitation problems Initially

blocked the two hundreA ton CSS-4's boing deployed n.o kn intorcontinental ballistic
Siouile, it has been ToC•iblc to use it to lawuich catellitos. 2'm 1975 to 1970
the CX-4 launched a series of five military reconnaisance sftatellites In the weight
-M O of ?000 kg. %mone thQ, thv? fi--t will t.1iid s..tellit-r Ikmehed in 1,75
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we-e not rocover-bie. :k- other three satellitc-, lmimch,-A in t:o- winters of 1?77,

1977 and 1978 we-- all recove!,able. Thece recove-i-s ,:ewe c-r-ied out at two loý,a-

ti6ns. It is very obvious that these satellite2 could be used to undc,,zt-d the

photogr,.phic reconnaisance satellites ':hich the milit-ry in other coiMtries had

deployed; morcover, these satellites were al-o capable of c"-.ryini living

org-zisms, (See the aty-ended Table 2)

With the exception of the Soviet 33-18, the C$S-4 is the world's lartest

missile. K-owever, the efficiency of its engines is quite low, a.nd its -ayload

capabilities are smaller by half the- those of the Titan II (Its thrust time is

280-290 seconds and is compara-ble to the 310 seconds foi- the stor..ble liquid fuel

rockets in the Soviet Union and the United Sta.tes)." Because of this, the overell
performance of t:is rmissle is not much differýnt f-oem that of tho Atlas m-issile,

S~~CH~1&' S F'•r.uP3 PLAN•S

Due to p-oduction limitations, China cannot h-lp but alternately develop mis-

siles &nd its space program because she camnot do both at the =ae time. From 1971
to 1975, the produotion of the CSS-1 nad CSS-2 htt its peak; this was due to the

fact that there wore no satellite launchints. Fa• 175 to 1270, the foc0, point

was the launching of military r-comnait:.ance satellites, Pnd, because of this the

(CS-3 was deemphasized -he "•roduction levels for the CGS-1 and CSJ3-2 also went

down,

3Be•innine with 1979, the crr-hasis on sGce fll'ht w.s also temporarily stoeped,

and the emphasis was put on military p-o:euction once aCzin. • ;ay of 1980 the

reason for the ti tarporsry halt became clear nine-o, 90 ",t tire, China x.r-ied

out tuo testo of to CS-S-4 missile in auccssicn. It soims tlmt !.n doployin,, thin

latest typ of minsile, if tho -ace is r.latively Zlow, then it "ill %equire two

or three yer.r before the dsploy:iet can be conpieted.' Cia hw alre-,dy a•onomed

'oublically a Crind plan for the developrwnt of a rmned apice crft in the decade
Sof t~he 1930's; hewverp the numbs.- of lawnchsc pla mod is not great. At pren t,

the Chinese a-e in the midst of doing, research on addina a liquid oxyCenz/h.:droCcn

fuel hird stm.,m onto the CSS-4. %hey intcnd usoinv ".his ve}icle to launch cormun-

ication mtollitez and veather satellites Into s, .tionary orbits. low altitude

Meteorologic-,l Catelliteo are llro;uly planned for the first h-1f of the 1900's

alomg with limaed saIweorSt.

It bas often beo -oeported that the Chixnese wc, in the midst of test Pro-
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ducinC a large-ccale zolid fuel -ocket. -he ruzrose of this rocI:et is supposed to

be de-loynont for launching from ziubmarines (BMI-)." :-wov-,r, at n-escnt this objec-

tive is in neo-d of raszive •xnconiturfz of c-.pital, a.d the m::inC of auhm-ines

which c-zn oper'.te safely while do-loyed in ce-tain waters alcnG with making the

missiles aboard ca.nable of hitting their -Trincipal tIrrets in the Soviet Union

as well as dif:?icultijs in thq area of co-nunicn tiona anA -elated matters all

make large scale deployment of this type of missile very difficult. A system which

is relatively more useful in practicý.l terms is a land b-.sed missile which is

mobile and of intermediate r!nge. This cystem is deployed in Xin Jiang,, has a rn 4 e

of approxiately 4000 km and poses a real threat to the heartland of the Soviet

Union.

The nuclea.r stren•ths of Frnzce and China are similar in many -says. ihe scope

of their capbility is about th? sane an th-t of China, and both countries are

bendi-1 every effort to create a deterent force the objective of which is to destroy

the monopoly of the suier-powors in adv-.nced technolo•- and numbers of st',teTic

weapons. Howeve-, at present, the real sta'te of thinu in China is rclatively

weak. The Chinese would have a grezt dertl of trouble thinl:ing in tenas of a first

strike, and one cannot zaV for sure if China actually possesses a credible deterrent.

Because of this, China forvently hopes that she will be able, after the 196O's, to

deploy various ty-es of land, sea and air based a.srilf systems in or.-der to strangthon

this typo of doterTent.'

•: (U•ote: YPi• 2 is ie-eadable e::co-t fo- a foi wovds. A t-oolo of what can be

made -It o1f -ig 3 is inclt'dod on tho follo-wiLn- me.)
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